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(54) BIT CLOCK REPRODUCING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a bit clock 
reproducing device which can obtain a bit clock 
having a desired frequency only by a digital input 
signal without requiring an external clock for detecting 
frequency. 

SOLUTION: This device is provided with a frame 
synchronism detecting circuit 5 detecting 
synchronism from a data format of a digital input ^^^^^ 
signal in a PLL circuit consisting of a VCO(voltage 
control oscillator) circuit 1 , a frequency divider 2. a 
phase comparator 4, and a loop filter 4, a timer circuit 
6 monitoring the detected result for a fixed period, 
and a simple frequency comparing circuit 7 to which a 
digital input signal and an output signal of the 

frequency divider 2 are inputted. Then a pseudo synchronizing state of the PLL is detected 
by the frame synchronism detecting circuit 5 and the timer circuit 6, and bit clock 
reproducing operation is realized by controlling the phase comparator 3 so that an 
oscillation output of the VCO circuit 1 is shifted to a desired frequency by the simple 
frequency comparing circuit 7. 
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(54) BIT CLOCK REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a bit clock reproducing device which can 
obtain a bit clock having a desired frequency only by a digital input signal without 
requiring an external clock for detecting frequency. 

SOLUTION: This device is provided with a frame synchronism detecting circuit 5 
detecting synchronism from a data format of a digital input signal in a PLL circuit 
consisting of a VCO(voltage control oscillator) circuit 1, a frequency divider 2. a phase 
comparator 4, and a loop filter 4, a timer circuit 6 monitoring the detected result for a 
fixed period, and a simple frequency comparing circuit 7 to which a digital input signal 
and an output signal of the frequency divider 2 are inputted. Then a pseudo 
synchronizing state of the PLL is detected by the frame synchronism detecting circuit 
5 and the timer circuit 6, and bit clock reproducing operation is realized by controlling 
the phase comparator 3 so that an oscillation output of the VCO circuit 1 is shifted to 
a desired frequency by the simple frequency comparing circuit 7. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A voltage-controlled oscillator and the counting-down circuit which outputs 
the clock which carried out dividing of the oscillation output of this voltage-controlled 
oscillator by the predetermined division ratio, The phase comparator which inputs and 
carries out the phase comparison of the output signal of this counting-down circuit, 
and the digital input signal from the outside, The loop filter which changes the output 
of this phase comparator into the analog voltage for inputting into said 
voltage-controlled oscillator, A synchronous detection means to perform 
synchronous detection with said digital input signal and output signal of said 
counting-down circuit from the data format of said digital input signal. The timer 
circuit which emits a control signal when predetermined carries out the period monitor 
of the output of this synchronous detection means and there is no synchronous 



detection by said synchronous detection means within said predetermined period, The 
bit clock regenerative apparatus equipped with the simple frequency comparator 
circuit which answers the control signal of this timer circuit, inputs said digital input 
signal and output signal of said counting-down circuit, performs a simple frequency 
comparison, and controls the output of said phase comparator based on that 
comparison result. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bit clock regenerative apparatus 
which performs clock playback for receiving the input signal from a digital input signal. 
[0002] 

[Description of the Prior Art] In BS broadcast which transmits a sound signal digitally, 
it is necessary to reproduce the bit clock which synchronized with the input signal in 
the receiving set of a digital signal. It realizes in the PLL circuit which consists of a 
voltage-controlled oscillator (it is described as a "VCO circuit" below), the 
counting^down circuit which carries out dividing of the oscillation output, a phase 
comparator which performs the phase comparison of the output of the counting-down 
circuit, and the received digital signal, a loop filter which changes the output of the 
phase comparator into the input voltage to a VCO circuit as a circuit for obtaining a 
bit clock regenerative function conventionally. 

[0003] Hereafter, the bit clock regenerative apparatus using the conventional PLL 
circuit is explained, referring to a drawing. Drawing 3 is the block diagram showing the 
configuration of the conventional bit clock regenerative apparatus. For a VCO circuit 
and 32, as for a phase comparator and 34, in drawing 3 , a counting-down circuit and 
33 are [ 31 / a loop filter and 35 ] frequency comparator circuits. 
[0004] This conventional bit clock regenerative apparatus is equipped with the VCO 
circuit 31, the counting-down circuit 32, the phase comparator 33, the loop filter 34, 
and the frequency comparator circuit 35. Actuation of the conventional bit clock 
regenerative apparatus constituted as mentioned above is explained below. After 
carrying out dividing of the oscillation output of the VCO circuit 31 to a division ratio 
predetermined with a counting-down circuit 32, the dividing output and the digital 
input signal which reproduces a bit clock are inputted into a phase comparator 33, a 
phase comparison is performed and the output is inputted into a loop filter 34. The 
PLL circuit which reproduces the clock which carried out phase simulation to the 
digital input signal consists of at least a phase comparator 33 and a loop filter 34 



generating the analog voltage for controlling the VCO circuit 31 to negate a part for 
the phase contrast of a phase comparison result, and inputting them into the VCO 
circuit 31. In this case, since a digital input signal is "1" or "0" random data, the 
comparison of a frequency cannot be performed although a phase comparison can be 
performed using this digital input signal. For this reason, when the frequency 
adjustable range of the VCO circuit 31 is wide, it may lock in the integral multiple of a 
desired bit clock frequency, or the frequency of 1 for an integer. Locking in the 
frequency of the integer ratio of a desired frequency is also considered by the case. 
The condition that PLL locks in frequencies other than the frequency of this request 
is henceforth described to be a false synchronous condition. In order to avoid this 
false synchronous condition, the frequency comparator circuit 35 is formed. That is, a 
false synchronous condition is detected by inputting the clock for frequency detection 
used as criteria from the outside, and carrying out the frequency comparison with the 
clock for frequency detection and output of a counting-down circuit 32 in the 
frequency comparator circuit 35, and he controls the output of a phase comparator 33 
to shift the oscillation output of the VCO circuit 31 in the desired frequency direction 
by it, and is trying for PLL to lock in a desired frequency. 
[0005] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional 
configuration, since it was necessary to create the clock for frequency detection 
externally and to input into the frequency comparator circuit 35, the technical 
problem that external components mark, such as an oscillator for generating the clock 
for frequency detection, increased occurred. This invention does not solve the above 
conventional technical problems, and does not need the clock for frequency detection 
from the outside, but aims at offering the bit clock regenerative apparatus which can 
obtain the bit clock of a desired frequency only in a digital input signal. 
[0006] 

[Means for Solving the Problem] The counting-down circuit as for which the bit clock 
regenerative apparatus of this invention outputs the clock with which dividing of the 
oscillation output of a voltage-controlled oscillator and this voltage-controlled 
oscillator was carried out by the predetermined division ratio. The phase comparator 
which inputs and carries out the phase comparison of the output signal of this 
counting-down circuit, and the digital input signal from the outside. The loop filter 
which changes the output of this phase comparator into the analog voltage for 
inputting into a voltage-controlled oscillator, A synchronous detection means to 
perform synchronous detection with a digital input signal and the output signal of a 
counting-down circuit from the data format of a digital input signal. The timer circuit 
which emits a control signal when predetermined carries out the period monitor of the 
output of this synchronous detection means and there is no synchronous detection by 
the synchronous detection means within a predetermined period, The control signal of 



this timer circuit was answered, the digital input signal and the output signal of a 
counting-down circuit were inputted, the simple frequency comparison was performed, 
and it has the simple frequency comparator circuit which controls the output of a 
phase comparator based on that comparison result. 

[0007] When according to this configuration a false synchronous condition is detected 
by carry out the monitor of the predetermined period synchronous detection condition 
from the data format of a digital input signal and a false synchronous condition is 
detected by the synchronous detection means and the timer circuit , it is not 
necessary to input the clock for frequency detection from the exterior like before , 
and bit clock playback of a desired frequency is attained by perform PLL control so 
that it may be removed by the simple frequency comparator circuit . 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained, referring to a drawing. Drawing 1 is the block diagram showing the 
configuration of the bit clock regenerative apparatus of the gestalt of operation of this 
invention. In drawing 1 , they are the frame synchronization detector (synchronous 
detection means) where in a VCO circuit and 2 a phase comparator and 4 detect a 
loop filter and, as for 5, a counting-down circuit and 3 detect [ 1 ] frame 
synchronization from the data format of a digital input signal, the predetermined timer 
circuit where 6 carries out the period monitor of the detection result of the frame 
synchronization detector 5, and the simple frequency comparator circuit which 7 
inputs a digital input signal and the output signal of a counting-down circuit 2, and 
performs a simple frequency comparison. 

[0009] The bit clock regenerative apparatus of the gestalt of this operation performs 
the simple frequency comparison with a digital input signal and the output signal of a 
counting-down circuit 2 in it, when the frame-synchronization detector 5 and the 
timer circuit 6 are formed and a false synchronous condition is detected in the PLL 
circuit which consists of the VCO circuit 1, a counting-down circuit 2, a phase 
comparator 3, and a loop filter 4 by that cause, in order to detect a false synchronous 
condition, and it establishes in it the simple frequency comparator circuit 7 which 
controls the output of a phase comparator 3 based on the comparison result. 
[0010] About the bit clock regenerative apparatus of the gestalt of this operation 
constituted as mentioned above, the example of operation is explained below. First, 
the VCO circuit 1, the counting-down circuit 2, the phase comparator 3, and the loop 
filter 4 constitute the PLL circuit which synchronizes the oscillation output of the 
VCO circuit 1 with the phase of a digital input signal. In this case, it may be in the false 
synchronous condition locked in frequencies other than a desired bit clock frequency 
as the Prior art also explained. Then, the frame synchronization detector 5 performs 
synchronous detection from a digital input signal. The frame synchronization detector 
5 shall operate with the clock made from the oscillation output of the VCO circuit 1. 



As for the clock used in this frame synchronization detector 5, the clock (output of a 
counting-down circuit 2) and division ratio of a phase comparator 3 change with 
configurations of a phase comparator 3. For example, by LSI for BS broadcast, a 
1.024MHz clock is used for a phase comparator 3, and a 2.048MHz twice as many 
clock as a phase comparator 3 is used for the frame synchronization detector 5. With 
a counting-down circuit 2, both the clock inputted into a phase comparator 3 and the 
clock inputted into the frame synchronization detector 5 may be generated. Below, 
the case where a digital input signal is the voice data of BS broadcast is made into an 
example, and it explains. 

[001 1] The voice data of BS broadcast is transmitted in the unit which made 2048 bits 
one frame, and transmission rates are 2.048M bit / sec (one frame / msec). In order to 
take frame synchronization by the receiving side at the head of each frame here, the 
1 6-bit synchronous code is surely added. When detecting frame synchronization by 
the receiving side, with a receiver, a 16-bit synchronous code is detected first, and a 
difference establishes frame synchronization, when the thing of a certain thing which 
several 16-bit patterns same 1msec period as a synchronous code continued after 
that is checked. Moreover, at the head of the frame period which carried out 
synchronous establishment when a synchronization was canceled, to a 16-bit 
synchronous code, when several errors more than the predetermined number of bits 
continue, frame synchronization is canceled. For this reason, when PLL changes into a 
false synchronous condition, for example, it becomes a desired clock frequency n 
times (n except 1) the frequency of a bit, frame synchronization is not established, if 
the frame synchronization detector 5 will recognize one frame a 1/n (msec) period 
and the same pattern as a synchronous code does not recognize [ the detector ] 
****** existence with the period of 1/n (msec) for this reason. In the voice data of 
BS broadcast, since 2032 bits is broadcast data with the random remainder except 16 
bits of 2048 bits to head synchronous codes and the same pattern as a synchronous 
code cannot recognize [ bits ] ****** existence with the period of 1/n (msec), frame 
synchronization is not established. 

[0012] Therefore, when a fixed period monitor of the synchronous detection condition 
of the frame synchronization detector 5 is carried out by the timer circuit 6 and a 
synchronization is not detected within the period, it judges that it is in a false 
synchronous condition, and the simple frequency comparator circuit 7 performs a 
simple frequency comparison with a digital input signal and the output of a 
counting-down circuit 2 in that case. Moreover, when a synchronization is detected 
within a fixed period which carries out a monitor in the timer circuit 6, control by the 
simple frequency comparator circuit 7 is not performed. The timer circuit 6 makes the 
period which uses and carries out the monitor of the same clock as the frame 
synchronization detector 5 a sufficiently large count to the frame predetermined 
number for carrying out frame synchronization establishment. For example, in a 



system which carries out synchronous establishment when three-frame continuation 
detection of the synchronous code is carried out, the monitor of about several ten 
frames is carried out, and when not carrying out synchronous establishment, it is 
judged as a false synchronous condition. What frame is the optimal changes with 
systems. 

[0013] Here, it explains, referring to a drawing about the simple frequency comparator 
circuit 7. Drawing 2 is the timing chart of the simple frequency comparator circuit 7. 
Since a digital input signal is random data, the time amount from which the signal 
changes will change at random by the time amount of the integral multiple of an 
original bit rate. However, the rate judges as the rate of a desired bit clock and is 
satisfactory if the sufficiently long data which carry out a period monitor and change 
at the minimum rate in the inside of it are found. A frequency comparison is performed 
in output clock of how many shots of a counting-down circuit 2 exists in the time 
amount of this minimum rate. Since it is considered the condition of having locked in 
the integral multiple of a desired frequency, or the frequency of 1 for an integer 
fundamentally [ a false synchronous condition ], when the output clock of two or more 
shots of a counting-down circuit 2 exists, for example in the time amount of the 
minimum rate of data, the output of a phase comparator 3 is controlled to judge that a 
frequency is too high and to make the oscillation frequency of the VCO circuit 1 low. 
Conversely, when the output clock of two or more shots of a counting-down circuit 2 
does not exist in the minimum rate of data, the output of a phase comparator 3 is 
controlled to judge that an oscillation frequency is too low and to make the oscillation 
frequency of the VCO circuit 1 high. In addition, since the synchronization is 
established by the frame synchronization detector 5 when locked in the desired right 
frequency, control by the simple frequency comparator circuit 7 is not performed. 
[0014] According to the gestalt of this operation, bit clock playback of a desired 
frequency is attained as mentioned above by controlling a phase comparator 3 by the 
frame synchronization detector 5 and the timer circuit 6 to shift the oscillation output 
of the VCO circuit 1 to a desired frequency by the simple frequency comparator 
circuit 7, when a false synchronous condition is detected by carrying out the monitor 
of the fixed period synchronous detection condition from the data format of a digital 
input signal and a false synchronous condition is detected. Therefore, right bit clock 
playback actuation does not need to be attained only from a digital input signal, it is 
not necessary to input the clock for frequency detection from the exterior like before, 
and outside attachment components etc. can be reduced. 
[0015] 

[Effect of the Invention] When a false synchronous condition is detected by carrying 
out the monitor of the predetermined period synchronous detection condition from 
the data format of a digital input signal and a false synchronous condition is detected 
by the synchronous detection means and the timer circuit according to this invention 



as mentioned above, bit clock playback of a desired frequency is attained by 
performing PLL control so that it may be removed by the simple frequency 
comparator circuit. Therefore, right bit clock playback actuation does not need to be 
attained only from a digital input signal, it is not necessary to input the clock for 
frequency detection from the exterior like before, and outside attachment 
components etc. can be reduced. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the bit clock regenerative 
apparatus of the gestalt of operation of this invention. 

[Drawing 2] The timing chart of the simple frequency comparator circuit in the gestalt 
of operation of this invention. 

[Drawing 3] The block diagram showing the configuration of the conventional bit clock 
regenerative apparatus. 
[Description of Notations] 

1 VCO Circuit 

2 Counting-down Circuit 

3 Phase Comparator 

4 Loop Filter 

5 Frame Synchronization Detector 

6 Timer Circuit 

7 Simple Frequency Comparator Circuit 



